An elite athlete engaged in a longitudinal programme of physiological assessment suffered a loss of performance that was later ascribed to an asymptomatic viral illness. In this 15-month, single subject, repeated measures study it was possible to demonstrate a severe decrease of exercise performance following viral illness. The oxygen uptake equivalent to the onset of blood lactate accumulation of 4 mmol 1-1 (OBLA) decreased by 17% following viral illness, then recovered slowly, but had not returned to pre-viral levels 50 weeks later. Steady state exercise metabolism was also affected. During prolonged exercise at 70% of Vo2m, the proportion of energy derived from carbohydrate metabolism increased and an inability to maintain euglycaemia was observed. In both the graded and prolonged exercise tests, a pronounced tachycardia was evident after viral illness, possibly as a result of a febrile response to the infection, or, a direct effect of the virus upon myocardial performance. These data provide some preliminary and unique findings of the effects of viral illness upon the physiological and metabolic responses to exercise in an elite athlete. The data also demonstrate the sensitivity of currently used laboratory measures of exercise performance to monitor the changes in physiological function during recovery from viral illness.
0306-3674/93/030157-05 in an elite athlete. Most often the athlete will attend for physiological assessment only after he or she develops an unexplained lack of form. In these cases there is often a lack of detailed physiological data pertaining to the athlete's 'in form' condition with which to compare the effects of the infectious illness. This approach rarely provides adequate evidence of a reduction in physiological function and/or exercise performance resulting directly from the onset of viral infection.
The focus of this report is the physiological and metabolic data obtained from an elite road cyclist who contracted a viral infection (unknown to both athlete and scientist) while engaged in a longitudinal programme of physiological investigation. Detailed data regarding the physiological response to maximal and submaximal exercise were therefore available before, during and after infection. All post-infection trials were performed after a thorough clinical examination had been performed.
Methods
The subject of this report is a 24-year-old male elite road cyclist engaged in training for national and international competition. The competitive event is the 100-km road race requiring the ability to sustain a power output in excess of 300 W for up to 4 h depending upon the prevailing conditions. These data were obtained over a 15-month period beginning in March. The training load at this phase of the training cycle was not considered to be high by the athlete or coach.
Experimental protocol Maximal oxygen uptake (Vo2max; protocol A) and the onset of blood lactate accumulation (OBLA; protocol B) were last measured 4 weeks before the recognition of viral illness. Steady state submaximal tests (protocol C) were performed before and during the infectious illness with 7 days intervening between these two tests. The results of the second of these two tests prompted clinical examination and viral antibody studies. Though clinical examination was singularly unrewarding, raised antibodies to Coxsackie (titres > 300) were subsequently confirmed. OBLA was then reassessed 1, 10, 20 and 50 weeks after the toxic phase of the illness had passed. In the absence of any elevation of body temperature or resting heart rate, the subject resumed light training after 1 week and had returned to full training after 4 weeks of recovery.
All exercise tests were performed by the subjects riding their own racing bike on a motorized treadmill (Woodway, XEGL2, Weil-am-Rhein, Germany) at 17m.p.h. with a fixed incline of 3%. The pedal cadence was maintained at 88r.p.m. by selection of appropriate gearing. A linear increase in exercise intensity was obtained by the addition of weights to a pulley system attached to the rear of the bike ( Figure  1) . A 20-min warm-up at 17m.p.h. at 3% incline with a 1.0 kg weight attached to the pulley, requiring 60% of Vo2max was performed before each exercise test. The subject also undertook a 7-day weighed food intake before the start of the study and maintained the same food intake for 3 Protocol C -steady state submaximal exercise test This test consisted of 3h at 17m.p.h. at 3% incline with a 1.0kg weight attached to the pulley. The relative exercise intensity for this test was calculated to be 70% of maximal oxygen uptake (VO2max). Expired gas samples were collected during the last 2-3min of each 15-min period of exercise, capillary blood samples (2 x 20 pd) were obtained during the last 30 s of each 15-min period and heart rate and RPE recorded at the end of each 15-min period.
Indirect calorimetry
The measurement of oxygen uptake and carbon dioxide excretion was performed using the Douglas Bag (Plysu, Milton Keynes, UK) technique according to the WHO recommendations'0. The total energy expenditure was calculated by summation of the values obtained for each 15-min expired gas samplethe percentage contribution of carbohydrate and fat to the metabolic mixture was calculated from the respiratory exchange ratio (RER).
Analytical method Capillary blood samples were taken into heparinized capillary tubes, deproteinized in perchloric acid (0.4M), centrifuged at SOC and the supernatant stored at -20°C before enzymatic analysis of lactate and glucose".
OBLA interpolation from lactic acid curves The blood lactate data from the graded exercise tests (protocol B) were plotted against oxygen uptake as the independent variable. The oxygen uptake equivalent to a reference blood lactate concentration of 4 mmol l-1 was interpolated from the fitted curve ( Figure 2 ). the interpolated values revealing a 17% change 1 week after the illness and gradually returning to normal after 50 weeks of recovery (Table 3) . 
